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(54) THERMALLY SHRINKABLE ADHESIVE COVERING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermally shrinkable adhesive covering material which, 
when formed into a tube and put on an adherend, e.g. a glass bottle, is thermally shrunk without 
causing any trouble and covers the adherend and which, when heated further, completely 
adheres to the adherend. 

SOLUTION: This covering material comprises a thermally shrinkable film which has an adhesive 
layer formed on its one surface to be brought into contact with an adherend. The adhesive layer 
is formed from an adhesive which, when the material in the shape of a tube is put on an 
adherend and heated to be shrunk, maintains its tackfreeness until the material is brought into 
contact with the surface of the adherend and which, when heated further after brought into 
contact with the adherend, exhibits pressure-sensitive adhesiveness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]When it was covering material which consists of a heat contraction nature film which 
has an adhesives layer on the surface which touches adherend, and this adhesives layer 
fabricates this covering material to tubed, adherend is equipped and it is made to heat and 
contract, Heat contraction nature adhesion coating material currently forming by adhesives 
which reveal adhesiveness by maintaining non cohesiveness until it sticks to this adherend 
surface, and carrying out temperature up further after adhesion. 

[Claim 2]The heat contraction nature adhesion coating material according to claim 1 whose 
heat contraction nature film is a uniaxial-stretching polyolefin system film. 
[Claim 3]The heat contraction nature adhesives according to claim 1 or 2 in which an 
adhesives layer is formed by non cohesiveness below at contraction temperature by adhesives 
which become an adhesive property at temperature beyond it. 

[Claim 4]The heat contraction nature adhesion coating material according to claim 3 whose 
adhesives are polyurethane system resin adhesive. 

[Claim 5]The heat contraction nature adhesion coating material according to claim 4 which is 
the spreading dry matter of a polyurethane emulsion in which polyurethane system resin 
adhesive contained a cross linking agent. 

[Claim 6]The heat contraction nature adhesion coating material according to claim 5 whose 
cross linking agent is a carbodiimide compound. 



[Translation done.] 
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IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is useful as a label with which a container like a glass 
bottle is equipped, and relates to the effective heat contraction nature adhesion coating 
material which prevents the surface protection of a glass bottle, and fragment scattering at the 
time of a burst. 
[0002] 

[Description of the Prior Art]The covering material which consists of a heat contraction nature 
film which has an adhesives layer on the surface which touches adherend is known (JP.53- 
24845.Y, JP, 64-1 5270, U). However, in order the covering material with an old adhesives layer 
is simultaneous with heat contraction or to paste it up on adherend before that, when it 
fabricated to tubed and adherend like a glass bottle was equipped, a crease and wrinkles were 
produced in covering material and there was a fault where wearing becomes impossible 
depending on the case. 
[0003] 

[Problem(s) to be Solved by the lnvention]When covering material is made tubed and 
adherends, such as a glass bottle, are equipped with it, heat contraction of this invention is 
carried out convenient, covering material laminates it on adherend, and if it heats further, it will 
be made for the purpose of providing the heat contraction nature adhesion coating material 
which can be pasted up thoroughly. 
[0004] 

[Means for Solving the Problem]Until it sticks covering material to adherend by heat 
contraction as adhesives which form a glue line, as a result of this invention persons' repeating 
research wholeheartedly about heat contraction nature adhesion coating material, It was 
parenchyma top non cohesiveness, and by using adhesives which serve as adhesiveness at a 
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temperature still higher than temperature of heat shrinkage, it finds out that that purpose can 
be attained and came to make this invention based on this knowledge. 
[0005]Namely, when this invention was covering material which consists of a heat contraction 
nature film which has an adhesives layer on the surface which touches adherend, this 
adhesives layer fabricates this covering material to tubed, adherend is equipped and it is made 
to heat and contract, Non cohesiveness is maintained until it sticks to this adherend surface, 
and heat contraction nature adhesion coating material currently forming by adhesives which 
reveal adhesiveness is provided by carrying out temperature up further after adhesion. Here, 
non cohesiveness means character not to sense smeariness when finger touch is carried out, 
and to pile up an adhesives stratification plane of covering material of two sheets, and to 
maintain a state where it can exfoliate after sticking by pressure. 
[0006] 

[Embodiment of the lnvention]The heat contraction nature adhesion coating material of this 
invention consists of an adhesives layer provided in the surface which touches a heat 
contraction nature film and its adherend. As a raw material of this heat contraction nature film, 
although transparent resin, such as polyolefin system resin, polystyrene system resin, and 
polyester system resin, is used, Polyolefin system resin, especially a polypropylene regin with 
a melting point of not less than 130 ** are preferred in respect of the raw material that the 
temperature which pastes up an adhesives layer on adherend thoroughly can fully be borne. 
As a reuse bottle, polystyrene system resin becomes cloudy in an alkali resistance test, since 
polyester system resin produces a crack, it cannot be used, but it is usable only in polyolefin 
system resin. 

[0007]Although a monolayer or a double layer may be sufficient as the film base of this 
invention covering material, it considers it as a three-tiered structure at least, It is a 
polypropylene regin with a melting point of not less than 130 ** of polypropylene, an ethylene- 
propylene random copolymer, an ethylene-butene-propylene copolymer, etc. about an outer 
layer, and it is preferred to form an interlayer with polyolefin system resin with a melting point 
of less than 130 **. Thus, heat shrinkage can be raised by forming an interlayer with polyolefin 
system resin with a melting point of less than 130 **. The melting point as polyolefin system 
resin below 130 **, Polypropylene regins, such as a butene-propylene copolymer and a low 
melting point ethylene-butene-propylene copolymer, low density polyethylene, linear low 
density polyethylene, an ethylene-vinylacetate copolymer, polybutene system resin, cyclic 
olefin system resin, etc. are used. When inferior to an adhesive property with the 
polypropylene regin of an outer layer like polyethylene system resin, the glue line which 
consists of a mixture of polyethylene system resin and a polypropylene regin further can also 
be provided among both. 

[0008]When considering it as the above multilayer structure, in order to improve shrink 
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characteristics to an interlayer, it is preferred to add petroleum resin. As this petroleum resin, 
there are aliphatic hydrocarbon, alicycle fellows hydrocarbon, hydrogenation hydrocarbon, etc., 
and these are blended in 1 to 40% of the weight of the range. 

[0009]An ultraviolet ray absorbent and light stabilizer, for example, a hindered amine system 
compound, can be made to contain in this film base if needed. When using especially to a 
reuse bottle, in order to secure weatherability, it is required to include these additive agents. 
[0010]ln this invention covering material, it is preferred to choose the thickness of a film base 
within the limits of 20-100 micrometers. If it will be easy to produce a tear and a crack if 
thickness is thinner than this, and effects, such as a surface protection of adherends, such as 
a glass bottle, fragment preventing scattering, and printing surface protection of covering 
material, are not fully acquired and it becomes thicker than this, heat contraction nature will be 
checked. This covering material needs to carry out uniaxial stretching in a transverse direction 
so that it may contract in a transverse direction, when it forms in tubed. As this draw 
magnification, 5 to 10 times as many ranges are suitable. As for this film base, it is preferred 
that the field or printing surface which touches at least that one side and an adhesives layer is 
adjusted with the surface roughening process, for example, corona treatment, more than 
surface tension N/cm of 400micro. 

[001 1]Next, as adhesives which form the adhesives layer provided in the surface which 
touches the adherend of a heat contraction nature film, In for reuse bottles, the good 
polyurethane adhesive of alkali resistance, acid resistance, and alcohol resistance is preferred, 
but it can use in the other use, other adhesives, for example, polyester system adhesives. 
Although polyurethane adhesive is usually used as the solution or aquosity dispersion liquid, 
i.e., a polyurethane emulsion, This polyurethane emulsion consists of an Nonion type urethane 
emulsion with the ionic form polyurethane emulsion or hydroxyl group which has a negative ion 
electric charge and a positive ion electric charge. 

[0012]Although such a polyurethane emulsion may be independently used for formation of the 
adhesives layer in this invention, what chose arbitrarily other polymer emulsions, adhesive 
grant resin, the thickener, the wetting agent, the plasticizer, the organic solvent, etc., and 
usually blended them is used. 

[0013]The polyurethane emulsion for forming the adhesives layer in this invention, For 
example, after carrying out the urethane formation reaction of polyisocyanate like the aromatic 
polyester polyol which has a carboxyl group, and superfluous hexamethylene di-isocyanate in 
an organic solvent, It can prepare by carrying out chain length processing by diamine, 
neutralizing by low molecule amines subsequently, adding water, and removing an organic 
solvent by azeotropic distillation. In addition, the method indicated to JP,5-97962,A, JP,8- 
225780,A, and JP,8-337767,A can be referred to, and can also be prepared. 
[0014]These polyurethane emulsions can also be obtained as a commercial item. As such a 
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commercial item, it is the DISUPA call U-42, said U-53, said U-54, the KA-8481, and the KA- 
8584 (above). The trade name of the Sumitomo Beyer urethane company, hide run HW-1 1 1 , 
the HW-311, the HW-333, the HW-337, the HW-350, the HW-374, the AP-20, the AP-40F, The 
AP-60LM, the AP-80 (above, trade name of Dainippon Ink & Chemicals, Inc.), Sun Plane UXA- 
3005, the UXA-306, the UX-312 (above) the trade name of Sanyo Chemical Industries, Ltd., 
and the super flex time 1 07M said - 1 1 0 said - 1 26 - said - 1 30 - said - 1 50 - said - 
160 - said - 300 said - 361 said - 370 said - 410 - said - 420 - said - 460 - said -- 
700 - said - 760 - said - 820 (above) The trade name of Dai-lchi Kogyo Seiyaku Co., Ltd., 
etc. can be mentioned. 

[0015]Teach these polyurethane emulsions to an aquosity processing iron pot, and Next, an 
acrylic polymer water dispersion, A polymer water dispersion like an ethylene acetic acid vinyl 
polymer water dispersion, adhesive grant resin like rosin ester, a thickener like polyvinyl 
alcohol, a wetting agent like succinate, and a high boiling point organic solvent like di-ester 
adipate are chosen suitably, and are blended. 

[0016]What is called an anionic form polyurethane emulsion that has a negative ion electric 
charge in intramolecular like a carboxyl group and a sulfonic group as the above-mentioned 
polyurethane emulsion is preferred in respect of the stability at the time of storage, and 
processing suitability. What has a carboxyl group also in this is the most preferred in respect of 
[ with an adhesive property and the cross linking agent used ] reactivity. 
[0017]One or more sorts of polyols which chose the main ingredients of the polyurethane 
emulsion from all [ aromatic polyester / polyether polyol and ] and all [ aliphatic polyester ] as 
polyols, Aliphatic series polyisocyanate like hexamethylene di-isocyanate and isophorone 
diisocyanate as polyisocyanates, It is polymer produced by making carry out the urethane 
formation reaction of one or more sorts of polyisocyanates chosen from aromatic 
polyisocyanate like diphenylmethane diisocyanate and toluene diisocyanate. In this, as polyol, 
all [ aromatic polyester ] and all [ aliphatic polyester ], Aromatic polyester type urethane 
polymer and aliphatic polyester type urethane polymer which use aliphatic series 
polyisocyanate as the main ingredients as polyisocyanate are preferred at the point that the 
adhesion of substrate FIRUMUHE is good. The most desirable urethane polymer that gives 
many functions of this invention in this is aromatic polyester type urethane polymer. It is an 
anionic form polyurethane emulsion which has a carboxyl group especially, and the case 
where polymer is aromatic polyester type urethane polymer is the most preferred. Bond 
CVC880 (the Konishi make, trade name) is marketed as adhesives which use this 
polyurethane emulsion as the main ingredients. 

[0018]When making the adhesives layer of this invention form, it is preferred to blend and use 
a cross linking agent like an epoxy compound, an aziridine compound, a polyisocyanate 
compound, a carbodiimide compound, and an oxazoline compound for the above-mentioned 
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polyurethane emulsion. The loadings of the cross linking agent in this case carry out 0.1-50 
weight-section combination as purity to urethane polymer part 100 weight sections. The 
desirable field which gives many functions of this invention is 0.2 to 30 weight section. The 
optimum region which took into consideration the heat adhesive property and the water 
resisting property in it is 0.5 to 15 weight section. 

[0019]ln this case, as an example of the cross linking agent used, A bisphenol A type or a 
female mold epoxy resin, poly glycidyl ether of polyhydric alcohol, Epoxy compounds, such as 
poly glycidyl ether of N, N, N, and 'N' **TETORAGURISHIJIRU meta-xylylene diamine and 
sorbitol EO adduct, 2, 2 **BISU hydroxymethyl butanol tris [3-(1-aziridinyl) propionate], 
Aziridine compounds, such as diphenylmethanebis- 4, 4-N, and N* **JIECHIREN urea, 
Toluylene di-isocyanate (TDI), diphenylmethane diisocyanate (MDI), Crewed MDI, 
hexamethylene di-isocyanate (HDI), meta xylene diisocyanate (XDI), Polyisocyanate 
compounds, such as polymethylene polyphenyl polyisocyanate and a denaturation thing of the 
above-mentioned substance, There are carbodiimide compounds, such as a 
diisopropylcarbodiimide, dicyclohexylcarbodiimide, and a polycarbodiimide obtained by the 
carbon-dioxide-removal condensation reaction of aromatic diisocyanate. As a commercial item, 
there are UCARLNK XL-29SE (trade name of UnionCarbide), Stabaxol (trade name of 
ReinChemie), Carbodilite (proprietary product name of NISSHINBO INDUSTRIES, INC.), and 
EPO crossing (trade name of NIPPON SHOKUBAI Co., Ltd.). In this, an epoxy compound and 
a carbodiimide compound are preferred in respect of reactivity and an adhesive property. The 
most desirable compound that gives many functions of this invention in this is a carbodiimide 
compound. 

[0020]ln order to form the adhesives layer of this invention, the polyurethane emulsion which 
contains a cross linking agent by a case is applied to the surface which becomes a side which 
touches the adherend of a heat contraction nature film by gravure printing, screen-stencil, 
micro photogravure, reverse, a comma coating machine, etc. as the coverage in this case - as 

solid content - 0.3-8g/m 2 - desirable - 0.5-5g/m 2 - it is chosen in the range of 1 - 3 g/m 2 still 
more preferably. If less than this, it cannot reveal sufficient adhesion performance, and if too 
large, after pasting adherend, it not only checks the non cohesiveness in ordinary temperature, 
but moisture will permeate a glue line and alkali resistance will fall. 
[0021]When providing a printing layer in the covering material of this invention, providing 
between a film base and an adhesives layer is preferred, but if it is a request, it can also 
provide in an adhesives layer and the surface of an opposite hand. However, since a printing 
layer lacks alkali resistance, acid resistance, and alcohol resistance as an object for reuse 
bottles, it is required to provide a printing layer between a film base and an adhesives layer. 
[0022]When equipping adherend, about a reuse bottle. Even if it carries out a dipping to 
sodium hydroxide solution 4% at 80 ** for 5 hours, a white blush mark, Even if it carries out a 
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dipping to the alkali resistance and pH 3 hydrochloric acid aqueous solution which do not 
produce exfoliation and shrinkage for 24 hours, a white blush mark, Since the alcohol 
resistance which does not produce a white blush mark, exfoliation, and shrinkage is required 
even if it carries out a dipping to the mixed solution of the acid resistance and ethanol 20% 
which does not produce exfoliation and shrinkage, and 80% of water for 24 hours, it is required 
to adopt complete adhesion so that water may not trespass upon an adhesion side. Thus, after 
applying adhesives to a film base, it is made to usually dry at the temperature of 60-70 **, and 
an adhesives layer is made to form. 

[0023]ln 100 **, the heat shrinkage of the heat contraction nature adhesion coating material of 
this invention is chosen so that a transverse direction (main shrinkage direction) will be not 
less than 30% and a lengthwise direction (direction vertical to a main shrinkage direction) may 
turn into not less than 40% of a transverse direction, and 10% or less of a lengthwise direction 
preferably 15% or less. 
[0024] 

[Example]Next, an example explains still in detail. Measurement of the physical properties in 
each example was performed by the following methods. 

[0025](1) The sample was cut out from heat shrinkage rate covering material to 100-mm 
square, this was immediately moved into chilled water after the dipping for 30 seconds at a 
100 ** glycerin bath, length [ of a lengthwise direction and a transverse direction ] L (mm) was 
measured, and it calculated according to the following formula. 

jimbr* (%) = ( i o o -D / 1 o o x i o o 

= 1 0 0-L 

[0026](2) Pile up the covering material of two sheets cut out by 1 00 mm of non cohesiveness 
square so that an adhesives layer may face each other, and neglect it at 40 ** for 24 hours, 
inserting into the glass plate of two sheets of the same size, and impressing the load of 10 

g/cm 2 from a top. Subsequently, after holding at 23 ** for 2 hours, it exfoliated and the 
following standards estimated the film of two sheets. 

O : without resistance, although there is exfoliation **: resistance, x:adhesion of it which can be 
exfoliated is done and it cannot be exfoliated. [0027](3) Cool at 23 ** and neglect it for 2 hours, 
after changing temperature and heating for 10 minutes, pasting together to a glass plate the 
covering material cut out by adhesive property [ of 100 mm ] square via an adhesives layer, 

and impressing the load of 50 g/cm 2 . Subsequently, the film was exfoliated from the glass 
plate. The temperature performs the above-mentioned heating at intervals of 10 ** in 60-120 
**, pastes up, and it becomes impossible exfoliating was searched for, the minimum 
temperature was made into adhesion temperature, and the following standards estimated. 
O : in not less than 100 ****:adhesion temperature, 80-90 **x:adhesion temperature is 
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[ adhesion temperature ] 70 ** or less. [0028](4) It real-equipped with the covering material 
which carried out the glass bottle wearing nature adhesives layer inside, and was made into 
the shape of an envelope using the heat shrinkage film wearing line of a glass bottle. The film 
temperature in that case was about 90 **. This result was observed and the following 
standards estimated. 

O : - with [ it can equip satisfactorily and ] wrinkles and no crease -- **:wearing is possible - 
wrinkles and crease generating x:wearing are impossible but [0029](5) The dipping of the glass 
bottle which was made to carry out heat contraction of the alkali-proof covering material to a 
glass bottle, and was heat-treated for 10 minutes at 120 ** after wearing was carried out to 80 
** 4% sodium hydroxide solution for 5 hours, the existence of a white blush mark, exfoliation, 
and shrinkage was observed after rinsing, and the following standards estimated. 
O : -- there are not a white blush mark, exfoliation, and shrinkage -- the white blush mark of 
appearance fitness **:some -- it exfoliates, and it is shrunken, and it is and there are x:white 
blush mark, exfoliation, and shrinkage - an appearance defect [0030](6) The dipping of the 
glass bottle which was made to carry out heat contraction of the acid-proof covering material to 
a glass bottle, and was heat-treated for 10 minutes at 120 ** after wearing was carried out to 
the hydrochloric acid aqueous solution of PH3 for 24 hours, the existence of a white blush 
mark, exfoliation, and shrinkage was observed after rinsing, and the same standard as (5) 
estimated. 

[0031 ](7) The dipping of the bottle of the glass which was made to carry out heat contraction of 
the alcohol resistance covering material to a glass bottle, and was heat-treated for 10 minutes 
at 120 ** after wearing was carried out to 20% ethanol / 80% water mixed liquor for 24 hours, 
the existence of a white blush mark, exfoliation, and shrinkage was observed after rinsing, and 
the same standard as (5) estimated. 

[0032]As a resin composition which uses as the main ingredients the polypropylene system 
copolymerization resin which constitutes example 1 interlayer, Ethylene 4.6-mol% of ethylene- 
propylene random copolymers [ 38 % of the weight of ] (melting point of 135 **), A butene 
22.7-mol% of butene-propylene random copolymers [ 38 % of the weight of ] (melting point of 
128 **), 4 % of the weight of polybutene resin (the Mitsui Chemicals, Inc. make, trade names 
"TAFUMA M-2481", melting point of 75 **), 20 % of the weight of petroleum resin (the Arakawa 
chemicals company make, trade names "Al Cong P-140", melting point of 140 **), The above- 
mentioned ethylene-propylene random copolymer is used as both surface layers, Carrying out 
tenter extension 8 times in a transverse direction at 60 **, and loosening a transverse direction 
8% within the tenter succeedingly, after extruding from a T die at 200 ** so that it may become 
three layers, and carrying out cooling solidification with a 40 ** cooling roller from a 
respectively separate extrusion machine. It annealed for 5 seconds at 55 **, and the 50- 
micrometer-thick heat contraction nature olefin system film was obtained (the thickness of 
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each class is 5 micrometers/40 micrometer/5 micrometer). Subsequently, corona treatment 
was performed for one side of this film. The surface tension of the treated surface was 430 
microN/cm. After carrying out the usual printing to the corona treatment side of this film, to a 
printing surface. As opposed to urethane system emulsion (Konishi make, trade name "bond 
CVC880") 100 weight section. It is a gravure roll (32 micro of version **) about the adhesives 
solution which added carbodiimide cross-linking agent (Konishi make, trade name "cross 
linking agent D") 10 weight section and leveling agent (Asahi Glass Co., Ltd. make, trade 
name "Sir chlorofluocarbon 141") 0.2 weight section, and was mixed. It dried at spreading and 
60 ** by 180 meshes, and the heat contraction nature olefin film with adhesives was obtained. 

The coverage of adhesives was 1 ,5g/m as solid content. The physical properties of this film 
are shown in Table 1 . 

[0033]ln example 2 Example 1, the heat contraction nature olefin film with adhesives was 
obtained like Example 1 except [ all ] not adding the carbodiimide cross-linking agent of a 

formula of the adhesives solution to apply. The coverage of adhesives was 1 .4g/m 2 as solid 
content. The physical properties of this film are shown in Table 1 . 
[0034]ln example 3 Example 1 , Instead of urethane system emulsion (Konishi make, trade 
name "bond CVC880") 100 weight section of a formula of the adhesives solution to apply, 
polyester system emulsion (Dainippon Ink & Chemicals, Inc. make, trade name "fine textile ES- 
2200") 100 weight section. The heat contraction nature olefin film with adhesives was obtained 

like Example 1 except [ all ] having used. The coverage of adhesives was 1 .5g/m 2 as solid 
content. The physical properties of this film are shown in Table 1 . 

[0035]ln comparative example 1 Example 1, It is made to be the same as that of Example 1 
except [ all ] having used acrylic adhesion emulsion (Konishi make, trade name "bond CE560") 
100 weight section instead of urethane system emulsion (Konishi make, trade name "bond 
CVC880") 100 weight section of a formula of the adhesives solution to apply. The heat 
contraction nature olefin film with adhesives was obtained. The coverage of adhesives was 

1.6g/m as solid content. The physical properties of this film are shown in Table 1. 
[0036]ln comparative example 2 Example 1, Instead of urethane system emulsion (Konishi 
make, trade name "bond CVC880") 100 weight section of a formula of the adhesives solution 
to apply, EVA system emulsion (CHUO RIKA KOGYO Corp. make, trade name "Rikabond 
Aqua textile EC-3200") 100 weight section. The heat contraction nature olefin film with 
adhesives was obtained like Example 1 except [ all ] having used. The coverage of adhesives 

2 

was 1 .5g/m as solid content. The physical properties of this film are shown in Table 1 . 

[0037] 

[Table 1] 
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[0038] 

[Effect of the lnvention]When fabricating the heat contraction nature adhesion coating material 
of this invention to tubed and equipping a glass bottle with it, for example, heat contraction of it 
is carried out convenient with heating, Since it can paste up thoroughly and also has alkali 
resistance, acid resistance, and alcohol resistance when a glass surface is covered and it 
heats further, it is especially suitable as an object for returnable glass bottles. 



[Translation done.] 
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